A close morphological relation between hemoglobin and peroxidase has been demonstrated by Minagawa1) in a couple of papers published from this Laboratory. He was able to show the close relation in the case of frog's blood much better in the counting chamber peroxidase method of Sato-Shoji2) than in the original copper peroxidase reaction of Sato-Sekiya3).
A close morphological relation between hemoglobin and peroxidase has been demonstrated by Minagawa1) in a couple of papers published from this Laboratory. He was able to show the close relation in the case of frog's blood much better in the counting chamber peroxidase method of Sato-Shoji2) than in the original copper peroxidase reaction of .
And in the case of human blood, he demonstrated it only by use of the counting chamber peroxidase method; besides, the blood was pathological, while frogs used were all normal, at least not pretreated ones. In the present paper I desire to report further on the relation.
Own Work.
In the case of human blood Minagawa did not see distinctly per oxidase-positive red cells or normoblasts on blood smears, even in pathological 1) T. Minagawa, Tohoku J. Exp. Med., 1937, 30,398 and 405 . 2) A. Sato and K. Shoji, J. Laborat. and Clinic. Med., 1925, 13, 1058; Tohoku Igaku Zasshi, 1929, 9, 262. 3) A. Sato and S. Sekiya, Tohoku Igaku Zasshi, 1920, 6, 534; Tohoku J. Exp. Med., 1926, 7,111, Cf. further A. Sato and T. Suzuki, Tohoku J. Exp. Med., 1936, 29, 92. cases. As the peroxidase stain of blood films lie used only the original Sato-Sekiya copper peroxidase reaction. I used besides this original method the Tohoku Pediatric Method,4) a modification of the former. Though I do not go into details here concerning the dif ference between both methods, one of the most striking differences be tween them is that red cells are retained on the film in the original me thod, while in the modification they are completely out of sight on prin ciple. Rut even in the latter method, normoblasts and young erythro cytes are retained on the film, however fresh the blood shear may be. From this fact it is not difficult to suppose that red cells retained on a fresh smear in the method must be some pathological or abnormal ery throcytes, even if they are not nucleated. Fig. 1 shows besides two neutrophiles and one lymphocyte one peroxidase-positive red cell. The cell is not nucleated, but evidently pathological, first, because all the other red cells are not seen due to the application of Solution I of the Tohoku Pediatric Method and second, because red cells are not peroxidase-positive under the method. This fact will be shown in the case of an old smear. Even normal red cells on an old air-dried blood smear are not taken away by Solution I of the Method, but kept retained on the film. Rut they do not take peroxidase stain at all in the Tohoku Pediatric Method. Therefore, the cell in Fig.  1 above referred to is an abnormal red cell. This may indeed have thrown away its nucleus but remains still in a stage of youth; it must be a young erythrocyte. though the cell body is almost unstained with safranin*, because a young erythrocyte has, as above stated, a strong; resistance to the copper solution. With this result in view, it will be easily presumed that in blood films stained with the original Sato -Sekiya's peroxidase method, blue erythrocytes are seen among non stained erythrocytes, then blue cells are pathological or abnormal. The above described fact shows that even on blood smears peroxi dase-positive red cells in human blood ail be shown by the Tohoku Pediatric Method or Sato-Sekiva's original method . It is to be not ed here that, if I have stated that peroxidase-positive red cells shown in Figg. 1 and 2 must have thrown away their nucleus, it does not fol low by any means that normoblasts should be peroxidase-positive . As oar experience with the Tohoku Pediatric Method hitherto has shown . normoblasts on blood films are always peroxidase-negative (Cf . Fig. I in the paper of Shiraishi and I)5). Hut when I came across a case of my elosis. I examined the hone marrow juice of the case. There were a number of peroxidase-positive normoblasts and erythrocytes as well as peroxidase-negative ones. The peroxidase-positive normoblasts an, shown in Fig. 3 . The cell body of normoblast is very faintly red with safranin. Fig. 4 shows again normoblasts on a smear of hone marrow ,juice. but the case vas sepsis and the stain was the original Sato-Sekiya copper peroxidase reaction, not the Tohoku Pediatric Method. They appear more strongly peroxidase-positive than those in Fig.3 , but this is due to the difference of the methnods. The cell holy is stained peculi arly brownish-yellow. Those who look at Fig. 6 will think that it is oxidase reaction or copper peroxidase reaction of blood leucocytes without the counter stain. But these cells are only normal human red cells (normal rabbit's red cells also can show a similar picture).
16) modified Cooke's7) method with an addition of acetic acid , though the recipe is different in other respects too. The time is very different too, because in Cooke's method it is as long as 20minutes , while in my own it is only 5seconds. The picture reminds one , as above mentioned, of copper peroxidase reaction of leucocytes. This may, I think, contribute to show a close relation between hemoglobin and peroxidase. However, a word is necessary before a definite conclusion is drawn. The peroxidase reaction which happens to occur in the system of red cells in the case of the copper peroxidase reaction will contribute very much to the relation between hemoglobine and peroxidase. But in Cooke's experiment and in my part of the experiment related in this appendix, a further experiment on the reagents may from the chemical point of view be necessary, so that this will be made a problem for future investigation.
Conclusions.
1. Peroxidase-positive red cells of human blood may be shown on blood films by use of the Tohoku Pediatric Method, a modification of Sato-Sekiya's original copper peroxidase reaction, though they can also be shown by the original method.
2. Normoblasts and young non-nucleated red cells of human blood can be peroxidase-positive in the copper peroxidase reaction.
3. A method is described, by which normal human or rabbit's red cells on a blood smear will be made bluely peroxidase-positive.
